Distribution of a Y1 receptor mRNA in the brain of two Lamprey species, the sea lamprey (Petromyzon marinus) and the river Lamprey (Lampetra fluviatilis).
The neuropeptide Y system consists of several neuropeptides acting through a broad number of receptor subtypes, the NPY family of receptors. NPY receptors are divided into three subfamilies (Y1, Y2, and Y5) that display a complex evolutionary history due to local and large-scale gene duplication events and gene losses. Lampreys emerged from a basal branch of the tree of vertebrates and they are in a key position to shed light on the evolutionary history of the NPY system. One member of the Y1 subfamily has been reported in agnathans, but the phylogenetic tree of the Y1 subfamily is not yet clear. We cloned the sequences of the Y1-subtype receptor of Petromyzon marinus and Lampetra fluviatilis to study the expression pattern of this receptor in lampreys by in situ hybridization and to analyze the phylogeny of the Y1-subfamily receptors in vertebrates. The phylogenetic study showed that the Y1 receptor of lampreys is basal to the Y1/6 branch of the Y1-subfamily receptors. In situ hybridization showed that the Y1 receptor is widely expressed throughout the brain of lampreys, with some regions showing numerous positive neurons, as well as the presence of numerous cerebrospinal fluid-contacting cells in the spinal cord. This broad distribution of the lamprey Y1 receptor is more similar to that found in other vertebrates for the Y1 receptor than that of the other members of the Y1 subfamily: Y4, Y8, and Y6 receptors. Both phylogenetic relationship and expression pattern suggest that this receptor is a Y1 receptor.